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The ultrasonic reflection evaluation method of solid-solid

interfacial degradation

XU Fan WU Kun XU Caibin DENG Mingxi

(College of Aerospace Engineering, Chongqing University, Chongqing 400044, China)

Abstract: An approach based on the acoustic reflection of a bounded ultrasonic beam is proposed for the
degradation evaluation of interfacial degradation of the solid-solid. Theoretical analysis and numerical sim-
ulation are implemented. By using a spring model for simulating the interface between the two solids, the
interfacial degradation can be characterized by the normal stiffness coefficient sand tangential interfacial stiff-
ness coefficients. Under the conditions of different incident angles of a bounded ultrasonic longitudinal wave
beam width and different degrees of interfacial degradation, the specular reflection coefficients of the reflected
longitudinal waves and the transverse waves are obtained through numerical calculation. Furthermore, at a
given incident angle, the variation of different degrees of the interfacial degradation on the specular reflection
coefficient is also obtained by a 2D finite element model. It is shown that the specular reflection coefficients
of the reflected longitudinal and transverse waves change with the incident angle of the bounded ultrasonic
longitudinal wave beam and the interfacial stiffness coefficient. A specific incident angle in which the specular
reflection coefficient changes sensitively and monotonously with the interfacial stiffness coefficient is found,
which can be used to accurately evaluate the degree of interfacial degradation.
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Fig. 1 Schematic of acoustic reflection and

transmission
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Fig. 3 The relationship between the interfacial stiffness coefficient, incident angle and the specular reflection

coefficient of a bounded ultrasonic longitudinal wave beam by oblique incidence transmitted to the interface
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